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Abstract 

Background: Malnutrition is a major public health problem in developing countries and exclusive breastfeeding is 
an efficient strategy that can be used to prevent malnutrition and reduce child mortality. The objective of this 
study is to evaluate the effectiveness of community volunteers in promoting exclusive breastfeeding from birth in 
an area of endemic malnutrition. 

Methods: This evaluation analyzed the impact of the community-based nutrition project in Katana health district 
of the Democratic Republic of Congo from 2004 to 2006. Each of the villages in this sector had a nutritional village 
committee made up of five members responsible for continuously working to raise awareness of the importance 
of exclusive breastfeeding from birth among pregnant women and community leaders in their respective villages. 
The program worked with community volunteers with a mean age of 37 years, most of whom were married (86%). 
Eighty percent of the community volunteers had completed secondary school or a higher level of education. Data 
related to the period of exclusive breastfeeding and to the number of visits made to the health services for 208 
children. The data were compared with data from 178 infants collected from another health sector, which had 
never developed a community-based nutrition program. 

Results: The duration of exclusive breastfeeding from birth (median, range) was 6 months (2 to 7) in the 
intervention area compared with 4 months (1 to 6) in the comparison area (p < 0.001). The proportion of infants 
receiving exclusive breastfeeding at six months of age was higher in the intervention area than in the comparison 
area: 57.7% (95% Confidence Interval, CI, 50.9 to 64.5) versus 2.7% (95%CI, 1.1 to 6.6) (p < 0.001). The intervention 
group had a higher mean weight at 12 months (standard deviation): 8.42 kg (1.41) compared to 7.97 kg (1.02), 
although this difference was not statistically significant (p = 0.055). 

Conclusions: The promotion of breastfeeding by community volunteers in an area of endemic malnutrition in 
rural Democratic Republic of Congo increased the duration of exclusive breastfeeding from birth. 
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Background occurred in the 28 days following birth, and 35% to 53% 
During the first five years of this century, experts esti- of all deaths were associated with malnutrition [1-3]. 
mated the number of deaths recorded for children less The lack of intervention could jeopardize progress 
than five years of age worldwide to be almost 11 million towards the United Nations' millennium development 
each year, of which the majority was in developing goals (MDG), which are to be achieved by 2015, in par- 
countries. According to these estimates 4 million deaths ticular the fourth MDG, namely the reduction in mor- 
tality for children under the age of five [4]. 
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several risk factors (infections, malnutrition and micro- 
nutrient deficiencies), which compromise their develop- 
ment and against which it is possible to take action [5]. 

Exclusive breastfeeding (EBF) of a child during the 
first months of life is one of the strategies advocated to 
improve a child's chances of survival. Allen and Hector 
have shown the medical and economic benefits of this 
approach [6]. Jones et al. have demonstrated that if 
breastfeeding were carried out properly, the deaths of 
almost 1.3 million children per year could be averted 
[7]. Several studies have been conducted to determine 
the optimum length of time for exclusive breastfeeding 
and experts agree upon the need to promote exclusive 
breastfeeding until the age of six months and the conti- 
nuation of breastfeeding until at least two years of age 
[8,9]. 

For all these reasons, the World Health Organization 
(WHO) and other United Nations organizations have 
sought to lead projects, which aim to encourage breast- 
feeding especially in developing countries, including 
exclusive breastfeeding until the age of 6 months [10]. 
This is an efficient strategy, which would be especially 
suited to developing countries where many households 
are not capable of paying the cost of substitute foods for 
infants. In developing countries, breastfeeding is more 
or less widespread for the majority of mothers. How- 
ever, exclusive breastfeeding during the first six months 
is very low, as mothers introduce complementary foods 
early. In the Democratic Republic of Congo (DRC), the 
prevalence of EBF was estimated at 24% in 2002 [11] 
and 36% in 2006 [12]. In South Kivu province, the EBF 
prevalence was 21% in 2001 lower than that of the over- 
all country [11]. 

Studies on promoting breastfeeding produce different 
results. A meta-analysis by Dyson et al. including seven 
studies on action taken to promote breastfeeding 
showed an improvement in breastfeeding practice in five 
studies [13]. A recent WHO publication looking at the 
results of projects and programs promoting breastfeed- 
ing shows that community projects can improve breast- 
feeding practices [14]. 

In the Democratic Republic of Congo's health system, 
health education and preparation for pregnant women 
to practice EBF during the first six months occurs dur- 
ing prenatal checkups. Once the women have given 
birth, they are encouraged at postnatal and "under-five" 
consultations to actually practice EBF during the first 
months. A policy document dealing with nutrition was 
published in 2000 by the Ministry of Public Health and 
made available to all the health districts. In this policy 
document, the health districts are called upon to 
develop a network of community healthcare workers 
and other organizations that are able to support the pro- 
motion of the exclusive breastfeeding strategy at the 



community level [15]. This health policy encourages 
using community volunteers or community healthcare 
workers to promote the EBF strategy in a manner simi- 
lar to other public health programs [16,17]. We see it as 
necessary to focus on and further develop community 
strategies in order to extend the practice of exclusive 
breastfeeding to the age of six months. 

The objective of this work is to study the effectiveness 
of community healthcare workers in promoting exclu- 
sive breastfeeding in the context of endemic 
malnutrition. 

Methods 

Study area 

This study was carried out from 2004 to 2006 in the 
Katana and Walungu health districts located in the Pro- 
vince of South Kivu, in the eastern part of the DRC 
(between 1,500 and 2,000 meters in altitude). For over 
ten years this region had been politically unstable. The 
DRC is among those countries with a high infant mor- 
tality rate, the South Kivu region, where our study was 
carried out, having the highest in the country [11,12,18]. 
Malnutrition has been an endemic problem in the rural 
Kivu area for more than forty years [19,20]. 

In each health district we selected a health area which 
had a prevalence of acute malnutrition above 10% 
(Table 1). As was the case in the rest of the eastern part 
of the DRC, the selected regions had been unstable for 
more than ten years following an armed conflict, which 
broke out all throughout the region of the African Great 
Lakes. Ongoing refugee crises and population move- 
ments had been observed in episodes. This situation 
contributed to the weakness of the health indicators for 
children in the region [11,12]. 

The health policy to promote breastfeeding in the DRC 

In the DRC, raising awareness about the strategy of 
exclusive breastfeeding takes place when there is contact 
with the mother at antenatal clinics as part of the moni- 
toring of a woman's pregnancy. For this occasion, the 
health center organizes awareness raising sessions 
around various themes for the benefit of mothers, and 
one of these sessions is about feeding the newborn baby. 
However, almost a third of pregnant women do not 
have access to antenatal clinic services in the country 
and the majority attend the clinic at the most once or 
twice during their final trimester [17]. After the birth of 
the baby, this raising of awareness continues through 
the "under-five" clinics. In the DRC health system, the 
"under-five" clinics are given the responsibility of evalu- 
ating the weight of an infant monthly, of immunization 
and to detect child health problems such as diarrhea, 
edema, pneumonia and prolonged fever. They also give 
health and nutritional advice. 
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Table 1 Characteristics of the two health areas (December 2003) 


Indicator 


Health area 


Intervention area (Katana) 


Comparison area (Walungu) 


Total population 6,337 


7,539 


No. of health centers 1 


1 


No. of nutritional centers 1 


1 


Rate of global acute malnutrition (GAM)** 13.3% 


12.0% 


No. of children 208 


178 


Male children 51.9% 


48.1% 



f GAM = rate of acute global malnutrition calculated based on Weight for Height (WFH) < -2Z-score and/or edema 



Intervention: Community-based nutrition program and 
subjects for the study 

A community-based nutrition program had been devel- 
oped in South Kivu since November 2003 by the Minis- 
try of Public Health and the National Nutrition Program 
(PRONANUT). The provincial operational committee 
had selected the Lwiro health sector (Katana health dis- 
trict) to act as a pilot area when the program was imple- 
mented because a team with experience in setting up 
nutrition projects was already working in that sector. All 
the villages of the Lwiro health sector (Buhandahanda 
and Lwiro) were included in the program. Each of the 
villages selected was supplied with a team of five com- 
munity healthcare workers trained in promoting good 
breastfeeding practices. These workers were then given 
the task of promoting exclusive breastfeeding from birth 
in their respective villages through door-to-door visits 
and community meetings. From 2004 to 2006, these 
community workers also took an active role in supervis- 
ing the growth of infants by organizing community 
weighing sessions, which were supervised by members 
from the health district's central bureau. Weighing ses- 
sions were organized in each village on a monthly basis 
and each session was accompanied by a session to raise 
mothers' awareness of the benefits of breastfeeding and 
the need to practice exclusive breastfeeding from birth 
for a period of six months. 

In the district of Walungu, used as the comparison 
area, no community-based nutrition project was being 
operated and there was no specific program to raise 
awareness about breastfeeding. The activities of the 
"under-five" clinics took place within the general health 
system. At that time, there were no community health- 
care workers, and the male nurse in charge of the area 
was not informed that his health area had been selected 
as the control health area within the context of the 
study. Moreover, the health districts, Katana for "inter- 
vention" and Walungu for "comparison", are quite far 
apart and not adjoining. With regards to health indica- 
tors, these two districts are similar in regards to the pre- 
valence of malnutrition, healthcare coverage and 
accessibility. These districts had also been used for a 



survey on breastfeeding carried out as part of the 
MICS2 survey in 2001. At that time and for all the 
households selected in the province, the prevalence of 
exclusive breastfeeding up to 6 months of age was 21% 

[in. 

Planning the study 

This evaluation occurred following the implementation 
of a community-based nutrition program in the Lwiro 
health sector (Katana district) from 2004 to 2006. Preg- 
nant women were identified at the start of their third 
trimester and were then given training by the commu- 
nity healthcare workers in their respective villages, pre- 
paring them to give birth and practice exclusive 
breastfeeding during the first six months of their new- 
born babies' lives. The infants were monitored from 
birth, for a period of one year. 

Community volunteers 

In the intervention area, there already were community 
volunteers who took part in projects to supervise nutri- 
tion. Before the community volunteers were recruited, 
the population had been made aware of the problems of 
malnutrition in the community and the impact of this 
malnutrition on child mortality. Those promoting 
awareness voiced the need to set up local committees 
capable of supporting the population in its efforts to 
improve nutritional practices. After this initial work to 
raise awareness, the inhabitants of each village 
appointed five representatives who were to be part of 
the village committee based on the following criteria: 
personal motivation, proof of dedication to the commu- 
nity, integrity and good character, having a known job 
or occupation and being able to read and write. Priority 
was given to women so that there would be at least 60% 
on each committee. 

The community volunteers selected were trained at 
the health district level about the key practices of com- 
munity nutrition and about promoting breastfeeding. 
Key messages were defined so as to help the mothers 
understand the importance of exclusive breastfeeding 
from birth (Breast milk is the first food suitable for 
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newborn babies and young infants; It protects the infant 
against diarrhea and other illnesses; It strengthens the 
immunity, without additional costs; Breastfeeding 
strengthens the psycho-emotional relationship between 
mother and child; Breastfeeding repeatedly stimulates 
breast milk production for the mother). 

The community volunteers were organized into village 
committees and placed under the direct supervision of 
the health district team. In the DRC, the Health Policy 
encourages the use of community volunteers but they 
are not officially part of the health system and are not 
paid. The community volunteers in this study agreed to 
work for free. However, the health district agreed to call 
upon their services each time there would be health 
projects with the possibility of some remuneration (sur- 
veys, vitamin A supplementation campaign and polio 
immunization campaign). 

In December 2007 we collected more information 
about the community volunteers from each village con- 
cerning their sex, age in years, civil status, level of study 
and profession: 

♦ Civil status was recorded as married or living alone 
(unmarried, widower and divorced); 

♦ Level of study (education) was categorized into three 
groups: primary studies only, secondary and technical 
studies, university studies; 

♦ Profession was categorized into five groups: farmer; 
educator or employee; salesman; agriculturist or veteri- 
narian; and other professions. 

Data collection and analysis 

The following data were collected: 

♦ Mother's name and address; 

♦ Skilled assistance at birth: We considered a birth, 
which took place in the health center or maternity hos- 
pital, as a birth with "skilled assistance at delivery". Any 
birth that took place outside of health structures was 
considered as having occurred in an unsupervised 
environment; 

♦ Weight at birth where this was available; 

♦ Child's sex; 

♦ Child's weight, measured every month during the 
"under-five" clinic session with Salter scales calibrated 
to within 100 grams accuracy. The child was undressed 
before being weighed. Children were generally weighed 
on Saturday mornings in the community chapels of the 
village by the same community volunteers; 

♦ The diet the child was receiving: The mother was 
asked at each monthly visit if the child was receiving 
anything other than own mother's milk. An infant was 
considered as receiving exclusive breastfeeding from 
birth if he/she was fed since birth solely on own 
mother's milk without any other type of complement 
including liquid drinks such as sugar water or natural 



water. We considered only "exclusive breastfeeding" and 
not "predominant breastfeeding". Besides collecting data 
every month, the community volunteers organized 
house-calls every week to encourage the mothers to 
continue exclusive breastfeeding; 

♦ After weighing the children, parents were made 
aware of the key practices of health: mainly the use of 
health services and hygiene (food and housing 
environment). 

To estimate the effect of the project, we compared 
the development of these children with those coming 
from an area without community health workers dur- 
ing the same period. We selected the Walungu health 
district (Kalole) to serve as a basis for comparison 
(Table 1). The Walungu health district was chosen due 
to its resemblance to the Katana health district (demo- 
graphic features, prevalence of malnutrition and rate of 
exclusive breastfeeding, social and economic character- 
istics, level of studies and profession of breastfeeding 
women, food availability and food habits, the rate of 
fertility and composition of households). In this con- 
text, more than 70% of the breastfeeding women were 
not schooled with only about 5% having completed 
primary education. The number of children per family 
was generally six with a mean inter-birth interval of 
two years. More than 80% of the women were farmers 
and lived under the poverty threshold. It was a typical 
African rural environment where the rate of exclusive 
breastfeeding was below 30% at six months 
[11,12,17-19]. 

The files from preschool consultation services were 
analyzed retrospectively but for the same period. Visits 
were organized to the homes of the selected children in 
order to confirm the age when feeding complements, 
including drinks, were introduced (the end of exclusive 
breastfeeding). 

We registered a total of 224 children in the interven- 
tion area and 206 children in the comparison area for 
period lasting from 2004 to 2005. The analysis included 
208 and 178 children respectively (after files were 
cleaned up and missing cases were excluded). 

Control and management of data 

Data collection was supervised by a research team made 
up of one physician, three supervisory nutritionists and 
two registered nurses from the health centers. 

Each village committee was supervised at least once 
every two months. At the end of the month, the health 
area village committee met with the senior nurse of the 
health center to validate reports from different villages 
before sending them to the health district office. Each 
month, meetings between the health district team and 
the research team were organized to validate reports 
made by community volunteers. 
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Statistical methods 

The data collected was entered into MS Access and ana- 
lyzed using SPSS 12.0. The Mann- Whitney test was 
used to compare the medians for the length of exclusive 
breastfeeding and the number of weighings in each 
group. Pearson's Chi square test or Fischer's exact test 
were used to compare the proportion of children having 
EBF, stratified by age (1 to 6 months). We used the Stu- 
dent-t test to compare the mean of the weight at 3, 6, 9 
and 12 months of follow-up in the two groups. We used 
Excel to produce the figure showing exclusive breast- 
feeding in both groups over time. 

The protocol of this study was approved by the ethics 
committee of the Natural Sciences Research Center in 
Lwiro DRC (CRSN). As this research was planned as an 
evaluation of the community intervention, consent of 
individuals was not requested. 

Results 

The demographic characteristics of the community 
volunteers are summarized in Table 2. There were 
slightly more women than men. The majority were mar- 
ried, less than 46 years old and had completed second- 
ary school. 

The number of births with skilled assistance and the 
number of pre-school consultations (PSC) during the 
first year in both areas are presented in Table 3. The 
proportion of deliveries assisted by medical staff was sig- 
nificantly higher in the intervention area than in the 
comparison area as was the number of PSC sessions 
during the first year. 



Table 2 Characteristics of community volunteers 



Characteristic 


Total 




n 


% 


Sex 


138 


Women 


81 


58.7 






Men 


57 


41.3 


Mean age [years (SD)] 


138 




36.7 (7.9) 




Age group (years) 




20-35 


66 


47.8 






36-45 


51 


37.0 






46 years and up + 


21 


15.2 


Civil status 


138 


Married 


119 


86.2 






Living alone 


19 


13.8 


Education 


136 


Primary studies 


27 


19.9 






Secondary studies 


105 


77.2 






University studies 


4 


2.9 


Profession 


131 


Farmer 


66 


50.4 






Educator/employee 


40 


30.5 






Salesman 


15 


11.5 






Agriculturist/veterinarian 


4 


3.1 






Other 


6 


4.6 



Table 4 summarizes exclusive breastfeeding results in 
both areas. The median length of EBF since birth was 
significantly longer in the intervention area than in the 
comparison area. The proportion of infants who were 
exclusively breastfed from birth at 4, 5, and 6 months 
of age was also significantly higher in the intervention 
area than in the comparison area. Figure 1 clearly 
shows the difference in the proportion of infants exclu- 
sively breastfed from birth starting from two months of 
age. 

The weights of infants at 3, 6, 9 and 12 months in 
both areas are presented in Table 5. There were no sta- 
tistically significant differences, but at 12 months the 
weight of infants in the intervention area tended to be 
higher than in the comparison area (8.42 kg compared 
to 7.97 kg; p = 0.055). 

We also looked at the expectations of community 
volunteers, which are summarized in Table 6. Some sug- 
gested that they receive transport fees monthly, uni- 
forms to identify them in the community, free health 
care, and a salary. Other community volunteers sug- 
gested that the district health should recruit them offi- 
cially into the public health service. 

Discussion 

Overall in our study, the community volunteers strategy 
was highly effective in increasing the rate of EBF from 
birth until six months of age: At six months, 58% of 
infants in the intervention group were exclusively 
breastfed while in the comparison group it was only 3%. 
Already at four months, a great difference between the 
two groups could be seen with regard to the continua- 
tion of exclusive breastfeeding (92% in intervention 
group and 51% in the comparison group). 

Previous studies carried out in Kivu in 2002 found the 
rate of EBF at the age of six months to be 20%, the 
mean of various rural and urban areas [11,12], But in 
these studies, the authors had not specified a difference 
between "exclusive breastfeeding" and "predominant 
breastfeeding". We consider that the local efforts to 
raise awareness among pregnant women and actively 
involving community volunteers helped to improve the 
rate of EBF. 

The key limitation in this study is that we cannot 
absolutely exclude the start-up effects, which are gener- 
ally observed in community programs in addition to the 
effect of observation. This could mean that exclusive 
breastfeeding was not estimated objectively. However, 
both the level of education of the community volunteers 
and their proximity to breastfeeding mothers were a sig- 
nificant advantage for the study. Considering the bene- 
fits known to be associated with good breastfeeding 
practices, involving the community is effective in pro- 
moting breastfeeding [6,7,20,21]. 
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Table 3 Health performance - skilled assistance at delivery, PSC consultations 

Variable Intervention area Comparison area p value 

Institutional deliveries or skilled assistance at delivery (%) 92.8 38.3 < 0.001 

No. of PSC* sessions during the first year[median (range)] 1 1 (1 to 12) 6 (0 to 1 1) < 0.001 
*PSC: Pre-school consultation ("under-five") 



Although interventions focused on educating mothers 
have had mixed effectiveness depending on the studies 
and the regions, several studies have shown that com- 
munity projects, which used peer counselors or commu- 
nity volunteers, were able to ensure that breastfeeding 
was properly promoted. This has been demonstrated 
recently in three countries in Sub-Saharan Africa: Bur- 
kina Faso, Uganda and South Africa [21]. Randomized 
studies in Bangladesh [22], India [23] and Mexico [24] 
have also reported similar results in promoting EBF. 

Programs based on community involvement have also 
been associated with a large positive effect on EBF prac- 
tices in Bolivia and Madagascar [25]. In the three years 
that a program of community involvement was imple- 
mented and supervised by health professionals and com- 
munity volunteers, introduction of timely initiation of 
breastfeeding rose respectively from 56 to 74% in Bolivia 
and from 34 to 78% in Madagascar. On the other hand, 
as Dyson et al. emphasize, other studies dealing with the 
promotion of breastfeeding have not shown any effect 
on the length of time of breastfeeding [13]. 

In our study, the group of infants from villages, where 
community volunteers were operating, showed a longer 
duration of exclusive breastfeeding than that of the con- 
trol group. This already offers some hope for improving 
these infants' chances of survival in a context where 
child mortality is very high. 

Our results also suggest that it is important to support 
breastfeeding women so as to help them continue with 
exclusive breastfeeding beyond four months. Indeed, in 
the intervention group, the rate of exclusive breastfeed- 
ing remained high until the fourth month and it was 
from this time onwards that a significant decline was 
observed. It could be said that for mothers the accepta- 
ble period for the introduction of complementary food 
was not clearly specified (4 or 6 months) or that there 
were other barriers, which prevented certain mothers 



from continuing exclusive breastfeeding until six 
months. 

It is possible that the way things were remembered 
influenced the results one way or another. In practice, 
this is generally more so in the direction of an overesti- 
mation. However, the fact that the prevalence we found 
in the comparison group was reported also in other 
inquiries suggests that our observed results were correct. 
In addition, other inquiries had already indicated the 
increasing prevalence of exclusive breastfeeding in the 
health areas with nutritional community programs in 
the DRC [17]. 

Bhutta et al. also confirm the promotion of breastfeed- 
ing as one part of a range of interventions, which signifi- 
cantly improve survival for children even if its effect on 
growth remains slight [26]. To our knowledge, there is 
no community study published, which describes the 
individual weight gain of individual children in the first 
year. Kramer et al found that prolonged or exclusive 
breastfeeding provides no beneficial effects on stature 
and body mass index [27]. Even if the size of our sample 
was not appropriate for such an analysis, we did exam- 
ine the weight gain of infants in our study. Although 
our data do not show a significant difference between 
the mean weights in the two groups, there is a slight 
advantage in the intervention group at 12 months 
(Table 5). This difference could have been significant if 
our sample had included more children [28]. 

As in another Ugandan study [29], we worked with 
community volunteers, of which the majority were mar- 
ried young women. The volunteers were easily accepted 
by their community. Although the community volun- 
teers were initially selected as volunteers, they soon 
demanded material motivation (Table 6). 

Regarding the use of health services, this study has 
shown that community volunteers can improve the utili- 
zation of primary health services. Skilled births were 



Table 4 Exclusive breastfeeding 



Variable 

Median length of exclusive breastfeeding in months (range) 



Exclusive breastfeeding: % (95% CI) 

4 months age 

5 months age 

6 months age 



Intervention area 
6.0 (2.0 to 7.0) 



Comparison area 
4.0 (1.0 to 6.0) 



p value 

< 0.001 



91.8 (88.1, 95.6) 
81.3 (75.9, 86.6) 
57.7 (50.9, 64.5) 



50.7 (38.9, 62.4) 

9.6 (2.6, 16.5) 

2.7 (1.1, 6.6) 



< 0.001 

< 0.001 

< 0.001 



CI: confidence interval 
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Mol Mo2 Mo3 Mo4 Mo5 Mo6 
Age (months) 

Figure 1 Proportion of infants receiving exclusive 
breastfeeding by age for intervention and comparison groups. 



very high in the intervention area (93% of newborn 
compared with 38% in the comparison area). Likewise, 
mothers and their infants in the intervention area made 
on average 11 medical visits during their first year com- 
pared with 6 medical visits per child in the comparison 
area. The latter number corresponded to planned 
immunization sessions for children in the first year. 
This confirms the problem of the "under-five" clinic sys- 
tem in the DRC, which insures the follow-up of children 
only during immunization sessions [30]. 

The improvement of child monitoring during the first 
year through community volunteers can certainly contri- 
bute to reduce child mortality in rural DRC [31,32]. 
Other authors maintain that community volunteers and 
community health workers were effective when they 
were given limited and well defined tasks and were 
actively supervised by the district health service [33]. 
We suggest that even in a country that is large and het- 
erogeneous, it is possible to envision community devel- 
opment projects in some areas. 

Conclusion 

Our work has shown that promoting breastfeeding by 
community volunteers improves the duration of exclu- 
sive breastfeeding and the use of health services in rural 
Kivu in the Democratic Republic of Congo. The com- 
munity volunteers were motivated by the awareness of 



Table 5 Weight of children in the intervention and 
comparison groups up to 12 months of age 



Age 


Group 


n 


Weight in kg Mean (SD) 


p value 


3 months 


Intervention 


185 


5.42 (0.97) 


0.156 




Comparison 


95 


5.25 (0.82) 




6 months 


Intervention 


16 


6.73 (1.23) 


0.404 




Comparison 


93 


6.61 (0.92) 




9 months 


Intervention 


139 


7.60 (1.14) 


0.176 




Comparison 


98 


7.41 (1.00) 




12 months 


Intervention 


127 


8.42 (1.41) 


0.055 




Comparison 


33 


7.97 (1.02) 





Table 6 Expectations of community volunteers 


Expectations 


n 


% 




(n = 131) 




Training 


53 


41 


Salary 


36 


28 


Free health care 


16 


12 


Sharing experiences 


14 


11 


Community projects 


12 


9 



the seriousness of malnutrition in the region. Other stu- 
dies with more robust methodology are required to 
study the operational capacity of community volunteers 
in the long term and the factors that sustain their 
motivation. 

Acknowledgements 

We thank UNICEF for introducing and supporting the community nutrition 
program and volunteer community in Democratic Republic of Congo and 
South Kivu province. We thank CEMUBAC and The Van Burren Foundation 
for the financial and scientific support of Lwiro Hospital (Nutritional 
Department of CRSN). We thank the Community volunteers committee of 
the Katana health district for their collaboration. We sincerely appreciate the 
collaboration of the health Division of South Kivu province. We also thank 
Paluku Bahwere for his role as reviewer and scientific support. 

Author details 

1 Centre de Recherche en Sciences Naturelles de Lwiro (CRSN), Bukavu, 
Democratic Republic of Congo. 2 School of Public Health, Universite Libre de 
Bruxelles (ULB), Brussels, Belgium. 3 Centre Scientifique et Medical de 
I'Universite Libre de Bruxelles pour ses activites de cooperation (CEMUBAC), 
Brussels, Belgium. 

Authors' contributions 

GBB and PD produced the original concept for the article and had primary 
responsibility for the initial draft of the manuscript. All authors contributed 
substantially to the methods, intellectual content of discussion and 
finalization of the manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 13 August 2009 Accepted: 24 February 2012 
Published: 24 February 2012 

References 

1. WHO: The World Health Report 2005.[http://www.who.into/whr/2005]. 

2. Black R, Morris SS, Bryce J: Where and why are 10 million children dying 
every year? Lancet 2003, 361:2226-2234. 

3. Black ER, Allen LH, Bhutta ZA, Caulfield LE, De-Onis M, Ezzati M, Mathers C, 
Rivera J: Maternal and child undernutrition: global and regional 
exposures and health consequences. Lancet 2008, 371:243-260. 

4. Countdown Coverage Writing Group, Bryce J, Daelmans B, Dwivedi A, 
Fauveau V, Lawn JE, Mason E, Newby H, Shankar A, Starrs A, Wardlaw T: 
Countdown to 2015 for maternal, newborn, and child survival: the 2008 
report on tracking coverage of interventions. Lancet 2008, 371:1247-1258. 

5. Walker SP, Wachs TD, Gardner JM, Lozoff B, Awasserman G, Pollit E, 
Carter JA, the International Child Development Steering Group: Child 
development: risk factors for adverse outcomes in developing countries. 
Lancet 2007, 369:145-157. 

6. Allen J, Hector D: Benefits of breastfeeding. NSW Public Health Bull 2005, 
16:42-46. 

7. Jones G, Steketee RW, Black RE, Bhutta ZA, Morris SS: How many child 
deaths can we prevent this year? Lancet 2003, 362:65-71. 

8. Kramer MS, Kakuna R: The optimal duration of exclusive breastfeeding: a 
systematic review. Adv Exp Med Biol 2004, 554:63-77. 



Balaluka et al. International Breastfeeding Journal 2012, 7:2 
http://www.internationalbreastfeedingjournal.eom/content/7/1/2 



Page 8 of 8 



10. 



12. 



13. 



14. 



15. 



16. 



17. 



20. 



21. 



22. 



23. 



24. 



25. 



26. 



27. 



28. 



29. 



30. 



Kramer MS, Guo T, Piatt RW, Sevkovskaya Z, Dzikovich I, Collet JP, Shapiro S, 
Chalmers B, Hodnett E, Vanilovich I, Mezen I, Ducruet T, Shishko G, 
Bogdanovich N: Infant growth and health outcomes associated with 3 
compared with 6 month of exclusive breastfeeding. Am J Clin Nutr 2003, 
78:291-295. 

WHO, UNICEF: Strategic mondiole pour /'alimentation du nourrisson et du 
jeune enfant Geneve: WHO Library; 2003 [http://www.who.int/nutrition/ 
publication s/g s_i nfa nt_feed i n g_text_f re. pdfl . 

Minisrere du Plan et de la Reconstruction et UNICEF: Enquete Nationale sur 
la Situation des Enfants et des Femmes MICS2, 2001 Kinshasa: Democratic 
Republic of the Congo; 2002, 123-35. 

Ministere du Plan de R.D.Congo: Macro International Inc. Enquete 

Demographique et de Sante en RDC Kinshasa; 2007. 

Dyson L, McCormick F, Renfrew MJ: Interventions for promoting the 

initiation of breastfeeding. Cochrane Database Syst Rev 2005, 18(2): 

CD001688. 

World Health Organization: UNICEF AED: Learning From Large-Scale 
Community-based programs to improve breastfeeding practices. Geneva; 
2008. 

Ministere de la sante R.D.Congo: Document Politique Nationale de Promotion 
de I'allaitement maternel Kinshasa; 2000. 

Brown H: Community workers key to improving Africa's primary care. 

Lancet 2007, 370:1115-1117. 

PRONANUT, UNICEF: Evaluation des activites de nutrition a assise 
communautaire en R.D.Congo Program National de Nutrition, Kinshasa; 2005. 
UNICEF: Situation des enfants dans le monde New York; 2008. 
Vis HL, Pourbaix PH, Thilly C, Vandenborght H: Analyse de la situation 
nutritionnelle de societes traditionnelles de la region du lac Kivu: les Shi 
et les Havu. Enquete de consommation alimentaire. Ann Soc Beige Med 
Trop 1969, 49:353-419. 

WHO: Les modes actuels de I'allaitement: Rapport d'une etude collaborative de 

I'OMS sur I'allaitement maternel Geneve; 1981. 

Tylleskar T, Jackson D, Meda N, Ingunn MS, Chopra M, Hama Diallo A, 

Doherty T, Ekstrom EC, Fadnes LT, Goga A, Kankasa C, Klungsoyr J, 

Lombard C, Nankabirwa V, Nankunda JK, Van de-Perre P, Sanders D, 

Shanmugam R, Sommerfelt H, Wamani H, Tumwine JK: Exclusive 

breastfeeding promotion by peer counselors in sub-Sahara Africa: a 

cluster-randomized trial. Lancet 2011, 378:420-427. 

Haider R, Ashworth A, Kabir I, Huttly SR: Effect of community-based peer 

counsellors on exclusive breastfeeding practices in Dhaka, Bangladesh: a 

randomised controlled trial. Lancet 2000, 356:1643-1647. 

Bhandari N, Bahl R, Mazumdar S, Martines J, Black RE, Bhan MK, Infant 

Feeding Study Group: Effect of community-based promotion of exclusive 

breastfeeding on diarrhoeal illness and growth: a cluster randomised 

controlled trial. Lancet 2003, 361:1418-1423. 

Morrow AL, Guerrero ML, Shults J, Calva JJ, Lutter C, Bravo J, Ruiz- 

Palacios G, Morrow RC, Butterfoss FD: Efficacy of home-based peer 

counseling to promote exclusive breastfeeding: a randomized controlled 

trial. Lancet 1999, 353:1226-1231. 

Baker EJ, Sanei LC, Franklin N: Early initiation of and exclusive 

breastfeeding in large-scale community-based programs in Bolivia and 

Madagascar. J Health Popul Nutr 2006, 24(4):530-539. 

Bhutta ZA, Ahmed T, Black RE, Cousens S, Dewey C, Giugliani E, Haider BA, 

Kirkwood B, Morris SS, Sachdev HP, Shekar M: What works? Interventions 

for maternal and child undernutrition and survival. Lancet 2008, 

371:417-440. 

Kramer MS, Matush L, Vanilovich I, Piatt RW, Bogdanovich N, Sevkovskaya Z, 
Dzikovich I, Shishko G, Collet JP, Martin RM, Smith GD, Gillman MW, 
Chalmers B, Hodnett E, Shapiro S: Effects of prolonged and exclusive 
breastfeeding on child height, weight, adiposity, and blood pressure at 
age 6.5 y: evidence from a large randomized trial. Am J Clin Nutr 2007, 
86:1717-1721. 

Hackshaw A, Kirkwood A: Interpreting and reporting clinical trials with 
results of borderline significance. BMJ 201 1, 343:3340. 
Nankunda J, Tumwine JK, Soltvedt A, Semiyaga N, Ndeezi G, Tylleskar T: 
Community-based peer counselors for support of exclusive 
breastfeeding: experiences from rural Uganda. Int Breastfeed J 2006, 1:19. 
Tonglet R, Mahangaiko Lembo E, Zihindula PM, Wodon A, Dramaix M, 
Hennart P: How useful are anthropometric, clinical and dietary 
measurements of nutritional status as predictors of morbidity of young 
children in central Africa? Trop Med Int Health 1999, 4:120-130. 



32. 



33. 



Coghlan B, Brennan RJ, Ngoy P, Dofara D, Otto B, Clements M, Stewart T: 
Mortality in the Democratic republic of Congo: a nationwide survey. 

Lancet 2006, 367:44-51. 

Guha-Sapir D, Van-Panhuis WG: The importance of conflict-related 
mortality in civilian populations. Lancet 2003, 361:2126-2128. 
Haines A, Sanders D, Lehmann U, Rowe KA, Lawn EJ, Jan S, Walker GD, 
Bhutta ZA: Achieving child goals: potential contribution of community 
health workers. Lancet 2007, 369:2121-2131. 



doi:1 0.1 186/1 746-4358-7-2 

Cite this article as: Balaluka et al:. Community volunteers can improve 
breastfeeding among children under six months of age in the 
Democratic Republic of Congo crisis. International Breastfeeding Journal 
2012 7:2. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



